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- Aquatic Plants (Don)
- Lowest oxic concenurations of wial cadmium, copper. lead, and zine 10 aquatic plants are shown in Table 3.2.1.1:1.
P sceptable o cop per than aguatic animals are, but sensitivity to the other metals is similar,

- Terrestrial Plants (Brad)
- Soil Invertebrates (Brad)
- Microbial Processes (Brad)
- Birds and Mammals (Brad)

3.2.1.2 Site-specific Ambient Media Toxicity Tests
© Fish (Don)

Site-gpecitic togicity tests have been done in the CdA basin (typically in the SECDR). These studies provide important information on
the toxic effects that have been obscrved in site-relevant organisms in site water, These organisms have been exposed under water
uality conditions that are by definition appropriate for the site water body (at Jeast under the conditions saropled). Several site-
specilic agute. lethality tests have been did with salmonids (EVS. 19964, 1996b, 19970; Dames and Moore, 1989: Hornig et al., 1988;
Woodward and Farag, 1995, Woodward ot al. 1999) and invertebrates (EVS, 1996h, 1997b, 1998: Dames and Moore, 1989), Site-
specific data of benthic communities huve also been collecied (Stokes and Ralston. 1972 Savage and Rabe, 1973; Dames and Moore,
19892, These tests are summarized in the subseguent sections and cvaluated with respect 1o deriving TRVs,

3.2.1.2.1  Acute Lethality Testing with Salmonids

EVS (1 996a. 1996b, 1 997b) did toxicity tests using water collected from various locations in the SFCDR. EVS (1 996a) observed
44% mortality in hatchery-reared rainhow trout exposed to 10% Canyon Creek water (water hardness not given) and 47% moutality in
hatchery-reared rainbow trout exposed to 100% SFCDR water collected near Wallace {water hardoess not given).

EVS (1996b, 1997b) also observed mortality in hatchery reared cuttbroat and rainbow trout exposed to Cd, Ph, or Zn individpally in
water collected from the Little North Fork (LN ¥i of the SFCDR (hardness 18:21 me/L). All three metals were acutely lethal to both

mortality was observed at Cd councentrations between 1.25 and 2.25 uwe/L., 20-40% moriality was observed at Ph concentrations
between 65.5 and 273 wedl., and 30-35% mortality was observed at a Zn concentration of 132 pe/L. With respect Lo Cd, acute lethality
(60-86% mortality) was observed in salmonids expused 1o Cd (added 1o site water) at Cd concentrations predicted (o be protective of
aquatic Jife (EPA, 1996},




Dames and Moore (1989) did a series of acute toxicity tests in sifn with site water collected from various Jocations on the SFCDR and
the NFCDR with rainbow tront. Fish were exposed in cages o 100% site waier, Water hardness values ranged from 18 10 168 mg/L,
over dee testing periods Tn all tests did with site water collected from the SFCDR, Dames and Moore (1939) observed 100%
mortality alter the 96-hour exposure period (Table 3.2.1.2-2), Fish expused for 96 howrs in the NFCDR (a {ield and cage control) had
30-55% mortality afler 96 hours oL exposure, Fish exposed in the NFC DR did not show external signs of metal induced siress, which
was observed in fish exposed in the SFCDR (e.p.. loss of equilibrium. gill discoloration, excess gill mucous), but did show excessive
scale oss indicative of physical trauma within the cage. possibly resulting from high water velogities. in the NFCDR (Dames. and
Moore, 1989), Metal concentrations io the SFCDR associated with 100% rortality (normalized to a hardness of SO mg/L) were
hetween 2.260 and 7.88 e CdfL., 5.4 and 13.1 pg PO/, and 837 and 1470 ug Zn/t. (Table 3.2.1.2:3). Since the Cd and Zn
congcentrations but not the Pb concentrations are higher than the applicable dissolved AWQC, it is likelv that the observed mortality in
these in $i1u tests was due o the elevated Cd and Zn concenlrations.

Lethality of rainhow trout in Site in live box exposures was.also determined by the U.S. EPA in September 1986 (Hornig et al., 1988).
Rainbow wout wers placed in cages at eight locations along the SECDR, at one location in the NFCDR, and in the main stem CDR,
Moutality after 96 houss of exposure in the SFCDR ranged (rom 40-100% dowastream of the confluence of Canyon Creek to 0% in
SECDR headwaters (upsiream ol the confluence of Canvon Creck). Water hardness was not measured. Cd and Zn concentrations
measured in the SFCDR downstream of Canyon Creek ranged from 15 10 29 pe/L, and from 1480 to 2800 pgfl., respectively. In sing
tests. with similar results were did by the U.S, EPA in June 1973, July 1879, September 1979, and September 1982 at multiple stations
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along the SFCDR (Horoig et al., 1988).

Woodward and Farag (1995) ohserved. 100% mortality within 72 hours in westslope cutthroat trout held in cages exposed 10.70%
NECDR and 30% SECDR waler. Subsequent in sify caging experitients with westslope cutthroat trout and rainbow trout resolted in
100% mortality in fish held in the SFCDR, 97% mortality in fish held at the confluence of the NFCDR and the SFCDR, and no
mortality in fish held for 96 hours in the NFCDR (Woodward aud Farag. 1993). The hardness of the water was not measored, Metal
concentrations.in the SECDR at approximately. the same time as the caging study ranged from 8.5 10 9.3 ug Cdl 25.310.31.8 g Ph/L,
and_1.75 10 1,93 g Zi/l, (Woodward apd Farag, 1995),

.....................................................................................................................

SI24 and 100% at sites SFO, SFR. and SF16 after 96 hours of exposure

SER, and SE16 sites ranged from 7.1 to 12 pg Cd/L., 12 10 43 pg Ph/L, and 8085 (0 2440 e Zn/l. (Woodward et al., 1999), Hardoess




varied from 2110 188 mg/L along the SECDR from sites SEQ to SF32. When metal concentrations at SFO, SFR and SF16 are

normalized to a hardoess of SO mg/L., they range from 1.94 10 5.01 pe Cd/L., 2.84 10 17.5 pyg PO/L, and 357 10 794 mg Zo/L. (Table

3.2.1.2-4), The normalized Cd concentrations where 100% mortality was observed are similar to the existing dissolved AWQC for Cd,

Table 3.2.1.2-1
Site-Specific Acute Lethality Data for Cutthroat and Rainhow Trout Exposed Individually to Cd, Pb, and Zn

In Waters Collected from the CdA River Basin

{comparisons io AWOC based on dissolved metal concenfrations)

Lowest Effect

Hardness Normalized

f-d

Hardaess | Congcentration Lowest Xffect %

Site Species | Metal | (mg/L) (/L) Concentration (ug/L)® | Mortality Source
SFCDR Cutthroat Cd 21 .3 1.25 a6 EVS, 1996b
(“ftxiit?her y Rainbuw 2l 0. 1 ZJ,
fish) Cutthroat Pb 21 24-31 65.5-139 20-40

Rainbow 21 27 203 Ad
Rainbow 18 33 132 30
Litde North | Rainbow (@ 21 0.9 2.25 60 EVS, 1997h
el o N B T @
fish)
Suwynmary Data Cd 21 0.5-0.9 1.25-2.28 60-80 [CAAWQC =2.0]
Pb 21 24-100 65.5-273 20-40 [Ph AWOC = 30]
Iin 18 53 132 30-35 [Zn AWQC = 65]




Effect concentration wilh ereater than 209% mortality A : disso!] ale
Data were normalized 1o a hardness of 30 mp/l, using the equation CG) - Ch) x AWQCIxVAWOC(hY, where C(x).is the

normalized concentration, C(hy is the concentration at the measured bardness, AWOC(x) is the disselved AWQC at the
normalized hardness level and AWQCh) is the dissolved AWQC at the measured hardness.




Table 3.2.1.2-2

Site-Specific Acute Lethality Data for Rainbow Trout Exposed insifutoa

Metals Mixture in CdA River Basin Site Waters

Hard

Metal Concentration at Effect Level

SFCDR uear Elizabeth 84 1 21 1400 100
Park (RM.22 30 6 13 2190 100
o7 10 <5 1230 10
SFCDR near Bunker 104 10 <i@ 2200 1060
Creek (RM 6.8) 237 7 25 3760 100
74.4 10 <3 1490 160
SFCDR near 168 1l <i9 2400 t
. ek 141 7 s 3000 100
J&3 12 by 1710 100
SFCDR near Pine 120 2 <19 2100 100
Creek (RM 2.2) 121 4 18 2780 100
NECDR near Enaville 18 <2 318 3.40 30
17.1 <4 <3 30 40
Range 18-168 <2-13 <5-31 9.4-3000 30-100

a. Potendal residual lead contamination on ICP torch,

Source: Data from Dames and Mogere, 1989,




Table 3.2.1.2-3
Site-Specific Acute Lethality Pata for Rainbow Trout Exposed i sifu to a

Moetals Mixture in CdA River Basin Site Waters

(metal concentration normalized to hardness 50 mg/l)

Location
{river mile)

Metal Concentration at Effect Level

(ug/l)

Effect

Park {(RM 9 50

30 7.14 ND 263 160
SECDR near Bunker 30 4.335 ND 1180 100
Creek (RM 6.8) 50 378 13.1 1690 100
0 6.43 ND 1060 100
SFCDR near 50 2.93 ND 837 100
30 1.38 14 1170 100
SEFCIR near Pine 54 2.0% ND 996 100

i-J
(*2]
[t

P
i~

NECDR near Enaville 50

v

(RM0.2) S
2

51816 |

ND

Range in SFCDR 5
Tests Only

2.26-7.88

5.4.13.1

857-1470

Acute Dissolved AWQC

240

30

65

a. Data were nommalized o a hardness of 30 mg/L. using the equation Clx) = Ch) x
AWOCLEVAWOCH), where Cix3 18 the normalived concentration, Cih) is the concentration at

AWOC(h) is the dissolved AWOC at the measured hardness,




Table 3.2.1.2-4
Acute Lethality in Westslope Cutthroat Trout in Water Collected

from Various Locations along the SFCDR

Ha rd Metal Concenfration at Effect Level
al (/L)
ooty |Dess T 7o zo | Chmorsiio

Site Water at Nominagl Water Hardness
SECDR (SE-0) 138 12 12 2440 100
SECDR (SE:8) 189 8.2 43 1100 100
SFCDR {(SE-16) [ 7.1 23 03 100
SECDR (SE-24) i) 0.91 2.8 134 3
SECDR (SF-32) 21 .08 (1.4 67 4]
Range 21-189 (3.06-12 0.43-43 6.7-2440 12100
Site Water Normalized to Hardness of 50 mg/L”®
SECDR {SE-O) pii] 2.83 2..84 794 100
SECDR {SF-83 30 1.94 101 337 100
SECDR (SE:16) 30 201 17.5 813 100
SFCDR (SF-24) 30 {1.5% 1.83 108 30
SFCDR {SF-32) 30 .13 1.id 14 ¢
Range at S¥F-0. S¥-8. and SF-16 1.94-5.01 2.84-17.8 387-794
Only
Acute Dissolved AWQC 2.0 30 85

a. Mewad concentrations were normalized to o hardness of 530 me/L., using the eguation Cix) = C(h)
<XWQ("¢ A)/‘ AWOC(h.. thxc C {_<r is the m)mmh.?c.d cona.m__muqn C«{b*uzsthc,coggbmgguon“é

’\\\(}( (}z\ is the dx\w}wd AW ()(‘ at the mﬁacured hardness.

Source: Woodward ¢t al.. 1999 o




- ——————Benthic Invertebrates (Don)
3.4.2 Acute Lethality Testing with Benthic Invertebrates

EVS {1 996h, | 997b. 199%) did site-specific toxicity tests with benthic invertebrates collected
from the SEFCDR. Various species were individually exposed to either Cd, Pb, or Zn in LNF

Zn. ot Ph. However, the thresholds produced from these tests mav not be the most sensitiy

thresholds for Coeur d’Alene basin invertebrates {or the following reasons:

The test results are not indicative of toxicity to metal-sensitive invertebrate species, For

exambple. of the Gve inventebrate speciec need in Ph toxicity testing, the most sensitive
species was the mayily Buetis tricandains (BYS, 1997). Although many mayfly species
are sensitive to metals. Baetis are kpown to be relatively tolerant of metal toxicity
(Beltman et al, 1999), In fact. Baetis iricaudarus was one of the first species to recognize
the SFC DR jun the early 1 970s, when ooly a few invertebrate species could survive in the
river (Siokes and Ralston. 1972: Savage and Rabe, 1973 Funk et al.. 1973 Therefore.

the testsmost Iikely did not use species representative of metal-sensitive invertebrates.

The tests used_invertebrates collected from the South Fork Cocur d’Alene River in areas
notentiallv downstream of minine acuivity. Therefore, the orpanisros used in the ests may
have been nroselecied for metal tolerance,

Several of the tests did not show a consistent dose-response relationship, makine their

In addition to sitg-water fn sin toxicity tests with rainbow trout in the SFCDR. Dames and
Maonre (1989) also did site-specific 7-dav 1oxicity tes : e dubla with site water
collected {rom the same locations on the SFC DR, Ceriodaphnia were exposed to 0. 0.1. 8.3, 1
1.5.3.6. 13,25, 30 and 100%. site water mixed with clean laboratory waier (as appropriate) under
countrolled laboratory conditions. L.Css values ranped from 0.1 to 6. 1% site water at water
hardness rancing from 67 10 168 meft. (Table 3.2.1.2-63. When normalized 1o a water hardness
of 50 mp/l., metal concentrations at the LCseeffect ranged from 011 10 .36 yg Cd/L, from 0.03
10 .46 ne PVl e Zn/l (T
below the di and ¢ LOTC OW}
the digsolved Zn AWQC. No mortality was observed in 100% NFCDR site water (Dames and
Moore, 19891, These acute toxicity resulis sugeess that the toxicity of a mixture of Cd. Ph, and
Zn is greater than the toxicity based on single metal exposures and hishlisht that the site water




collected from the SFCDR s acutely lethal to zooplankton at mixed metal concenirations at or near the applicable AWQC,

Table 3.2.1.2-8
Site-Specific Acute Lethality Data for Invertebrate Species Exposed Individually to Cd, Pb, and Zn In Waters
Collected from the CdA River Basin (comparisons to AWOQC based on dissolved metal concentrations)

Lowest Effect | Hardness Normalized
Hardness | Concentration Lowest Effect %

Site Species Metal | (mg/L) (ugly? Coneentration (1g/L)" | Mortality Source
Organisis Bactis Cd 21 i3 183 43 EVS. 1996b
collected from Ph 18 143 30
Shoshone Park 21 145-332 396-906 1430
(tested in Litde , , * - :
North Fork seaterd Zn 14 784-1193 2320-3250 14-29 | EVS. 1996b, 19971

18 1330 23
14 784999 20.40
14 9992260 23.35¢
Qrganisms Gyraylus® Ph 19 146 438 2 EVS, 1998
collected drom Rhithrogena® 19 146 438 27
SECDR. (Tested | gy 19.5 144153 432:458 20:47
Summary Data Cd 21 73 183 45 [Cd AWOQC =2.0
Pb 18-20.5 144745 396-2240 14-72 [PhAWOC = 30]
Zn 14-18 784-22640 2320-6690 14-40 [Zn AWQC =65]| |




........................................................................................................................

and AWOCh is the dissolved AWOC st the measured hardness.
All concentrations greater than 999 bat less than 2360 had <20% mortality.
Flow-through oxicity 1csts,




Table 3.2.1.2-6
Site-Specific 7-d Lethality Data for Ceriodaphnin dubia BExposed

to a Metals Mixture in CdA Kiver Basin Site Waters

% Metal Concentration at Effect Level
— {ug/Ll}
Site
Wate |Hard
f.ocation Effeca
{river mile} E B—g—s—§- Cd Pb Zn % mortali
SFCDR near 240 34 (.24 {342 35 50
Ehzabeth Park . o - -
). S }.37 179 3
(RM.9} 6.1 S50 .37 } 133 30
5.1 67 .51 0.13 62.7 50
Bunker Creek o o . .
TR ) S8, 2 i) :
(RM.6.5) LS S8.7 (.32 Q.70 118 30
3.7 74.4 {}.38 0.09 467 50
Government e - }
.84 :
Crosk (RM S 1.9 14t (.46 (.99 167 36
17 78.5 2.3 0.07 36.7 30
Pine Creck - N ) 5 N ~
( RMZWZ) 3.6 121 $.33 1.2 202 30
1.9 73.8 23 0.05 27 a0
Range $.1-6.1 67-168 $.22-8.55 0.05-1.2 27-.282 50

a. Meal concentrations were determined by mult
the 9% site water corresnonding te the effect measured. In cases where the total metal concentrati

plving the metal concenuation in 1D0% site watel

r by
134

was helow detection, one half of the detection lmit was used.

Source: Data from Dames and Mogre, 1980,




Table 3.2.1.2-7

Site-Specific 7-d Lethality Data for Ceriodaphnia dubia Exposed

to a Metals Mixture in CdA River Basin Site Waters

{metal concentrations normalized to hardness 50 mg/L)

% Metal Concentration at Effect Level
— {ugll)
Site
Wate Hard
(:%ﬁﬁ) r ness cd Pb Zn (% .f’l%tx_xm
SFCDR pear 28 30 0.14 0.23 23.2 30
Mtwuif 6.1 50 0.22 0468 89.5 50
i 30 .36 2.09 49.1 20
SFCDR near a1 30 D11 0.1¢ 201 50
Bg'i T L9 50 0.17 0.37 72.7 0
3.7 30 0.23 0.06 33.3 a0
SFCDR spear ot 30 .11 0.19 22,3 S50
1.7 30 G.1& 0.04 231 34
SFCDR. near 3.9 30 .19 .33 358 20
&’ka 56 50 421 0.46 952 50
1.9 20 Q.14 0.03 19.3 26
Range 0.1-6.1 50 0.11-0.36 | 0.03-046 | 19.3-92.5 50
Acute Dissolived AWOQC 34 2.4 3n [i5)

was below detection, one half of the detection hmit was used. The data were then normalizved 1ol

hardness.of S0 ma/L, using the equation CG) = C x AWQCVAWQCh).

Source: Data from Dames and Mogore. [URY,




- Terrestrial Plants (Brad/Steve)
- Birds, Mammals, and Amphibians (Brad/Steve)

3.2.1.3 Site-specific Field Surveys
- Fish (Don)
_Fish population estimates have made based on sampling in reference and assessment arcas in
CSM Upiis § . ce Consaltants, 19935a
1996a. 1997a) and Stratus Coonsultants, Ine. (Suratus. 19994) {electronic data provide
R2 Resource Consultants. and summary report by Stratus. 19994d). and by the State of

Idaho as part of the Benificial Uses Reconnaisance Program (BURPY (raw data forms

idaho was generally based on single pass electro-shocking. The BURP data were
converted 1o estimated populations equivalent 1o nultiple pass estimated using the
conversion of Armour, et al. {1983).

: Metric scoring is based on the estimmated trout densuty (including native wesi-slope

cuithroat, and introduced rai and brown trout), expressed in fish per_ square mete
(m>). and the presence or absence of sculpins. Sampling was did throughout the SFCDR. its
tributaries. and on the St Regis River at locations selected and distributed o provide g

representative population estimate (Reiser 1999, Stratus Consulting 19993).

A tront densitv of 0.1 fish ner sapare meter was selected as a breakpoint between the eood
and moderate metric ranking based on evaluation of fish populations in least impacted
reference streams. The presence or absence of sculpins is also selected as a metric
hreakpoint, on the basis of their sensitivity o metals pollation and habitat disturbance. Adul
home ranges of scalpins are generallv less than 150 meters, and oiten much less (<50
metersy. As such. they ar bicct 1o focali i ity issues and their ab i

LR ARRA R ZF A SRR EA D8 B4 L S LA S R T R SR AN S ) SE B S LR AR A S A AR AN 8 S

Metric score I (mediwm): Trout present. sculpins absent.

Merric score O {noori: No fish present.

Trout were present 1n all reference stream locadons sampled (Table 3.2.1.3-
11 Metric scores for reference siream segments were 2 or 2, with the
exception of one sampling event in 1994 on the lower Little Nordh Fork
sculpins were nut captured and the metric score was 1._Sculpins were
captured_at that Jocaton in 1995, and the metric score was 2.

when
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some notable exceptions: Beaver Creek and the upper South Fork of the
Coeur &’ Akene River {the Moming District near Mullin, and upstream?, where

metric scares of 2 10 3 were observed (Table 3.2.1.3-2) had scores

ccmoamhh Q. or bc,ztcr than the associated reforence areas. Ths BURP

Mzihzte. while the c}e"atx,d concentrations of mx,ta}g, mn Baavnr Crul\ are
above and st below the Carlisle Millsite, so the scores from Beaver creek
mav m‘)t reﬁect crmditiom in the mmt affectmi ':iz'ea The metric SCOTES fnr

absem N seme r‘ias.e@commred o refcrenc \stre;mm The oSt senuuslv

affected arcus.are Canvon Creek, Seament 5, and Ninemile Creek, Sesiments
£, 2, and 4. where fich were not captured by electroshocking,

Q mparable fish population data are not SM

5. due in part 1o the large sive of the rivers d.ﬂd lakes in those € .
Hm\mw,r. studies of the Spokane River (CSM Unit 3 have indicated thc
presence of good rearing habitat for trout (Kleise, (9871 with Hmited
spawning habitat {Johnson. 19971 Because of the size of the Spukane River,
populadion density has been measured (Bennett and Underwoad, 19387 using
electro-shacking methods that differ somewhat from those used in the gpper

ceur 4 Alene basin. Populaticn estimates were stated as 12,029 wout per
their 7.9 km study reach {presumably excludine frv). Assuming a width of 530
1. 75 m. thar would be 0.032 1o 0.048 trout per square meter {Bennett and
Underwood repory 5.2¢ per square meter, but do not provide the basis for
determining how many square meters are present in their study aresa). In any
case the metrics used o gyvaluate the upper basin streams would not apply in
the much lareer Spokane River, Bennett and Underwood {19881 egtimated
that the annual mortadity of trout in their Spokane River studyv areg was about
70 percent, with fishing mortality contributing up o 10 percent, The
remainder of the monality was attributed to gost-spawning mortality and
effects of metals,

- ———————Benthic Magry-Invertebrates (Don)
Para were obtained from macroinvertebrate sampling from CSM Units. 1 and 2 done in 1998
in Ihg, SF( D‘R NFCDR. St _Joe River, and tributaries of {h 2se systems for the 3LRP project
Rc ce.Ci \u12;;;1;.&.;’.1.3...!.9‘.’.(1.. R2 Resource Consultants [926a;

¥ 1 three replicates per location per
q(mmimﬂ t"vc‘m we;e aot mciuJed in thz< evaluation because of low certainty in the resolts.
An additional source of data being from studics done by the U.S. Bureau of Mines forthe

U.s. Forest Service (MeNuary, et al., 19953

Species richness of the bemthic macro-ipvertebrate community, expressed in th: numbx,r of
mx‘z cnlkc{ed ata :amuimn Imamm i3 une m sevexal Macro- nwen'b ate

Hmiand and l\abe 1991:R2 R\..mun.es {.chmltdnls 199 ic: Slmtus (Ionsultins{ 1999d).
Usually speciss richness is evaluated in conjunction with these other metrics to form an

SAC\C:TEMPAMEN ApnD DAERA-S ehatectate SHEE A-EDF R SUTHRE-DOSSANGRIGOUR
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evaluation of ecological conditions. However, different sampling methods were used in the

three data sources availabie for this analysis, which invalidated comparison of the majority of

CRA AR SR RA TR R A SR A LEEA SR L AL S A L LA FALLE 3 L LEN A R S S

the metrics. Species richpess data was comparable. and in general, higher macro-invertebrate

species richness is indicative of betier ecological condition in Pacific Northwest watersheds

{Hoiland and Rahe 1991)

between "good” and "medium” conditions. Eight or fewer macro-inveriebrate specics was
lished as the b i : sn observed

reaknoint between “medium” and "poor” conditions, b
numbers of metals and disturbance tolerant taxa (e.o.. Chirenvmidae} in desraded areas.

type C suearns are shown 1 Tables3.2.1.3-3 and 3.2 1.3-4, respectively,

Numbers of taxg for the arraved reference ard assessment areas are shown on Table 3.2.1.3-5,

The reference stream sections all have metric ratings of 3. as do some of the assessment

soancenam). and the South Fork of the Cocur d Alene
elterville (CSM Unit 2, 8

scetions than was indicated by the metrics for fish {Table

Benthic invertebrate communities were studied in Lake Coeur d’Alens by Winner {1972
and Ruud (1896). Winner (1872 ohservad a strong dominanca by Chironemids (51-75%) and
QOiligochaetes (26-49% % and species of the subfamily Chirongminae (dominated by
Microspectd sp. anud Chroninius sp.) comprised the majority (73%) of the Chironomids.
However, Winner (1972) did not find a relationship between sediment metal concentrations
{o.g., Zn conventrations up o 7000 me/ ke and the distribution of Chironomids or
Olizochaetes,

Ruud {19986} detected sionificant dilferences in the proportions of dominant taxa of nrofundal
commugnities (20 m to 40 m depths), and sublittoral communities {5 mto 10 m denths)
hetween Lake Coeur d'Alene and Priest Lake. Idaho. an oligsotrophic lake of similar size.

flow. and parent secloev. Profundal commanities of Priest Lake were dominated by
¢ sn._and Chirenenues sp..and Sphacriidae, whereas Lake Cosur

d'Alene profundal communities were dominated by Nematophaora, Tricladidae, and
Cligochactae. Sublittoral communities in Priest Lake were dominated by Chironomines and

Tanvoodinae. whereas Lake Coeur d'Alene sublivtoral communities were dominated by
Amphipoda, Isopoda. Tanypodinae, and Oligochaetae. Ruud {19896 nhserved a nepative
correlation hetween Zn concentrations in water and towal sbundance. total biomass, taxa

richness, and mean diversity. as well as between Ph concenurations in water and total

SAC\CATEMPAMEN OUTLING 715 DOCEAPROIES RO BAMERA PO ST HOALONS SEOTIONS\ECORA-ERITED-OHTHNE ROCE- WERREUR
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abundance and total biomass. However differences_in abundance of Chironomines and total

sbundances and biomass of benthic invertebrates did not show a clear relationship to metals

concentration in desper waler where metals concentrations are generally higher,

s, especiall

- Terrestrial Plants (Brad/Steve)
- Amphibians (Brad/Steve)
- Birds (Brad/Steve)

- Mammals (Brad/Steve)

Dana 3.2.2 Biological and Physical Stressor-Response/Condition Analysis
(This subsection will describe the approach for assessing the risk from the
biological and physical stressors that are associated with mining-related
hazardous substances. Assessment approaches will be defined for the set
of measures of ecosystem and receptor characteristics described in Table
2-2 of the 11/99 Draft Problem Formulation Document. Assessment
approaches will also be defined for biological field survey results that will
serve as measures of effect [i.e., fish diversity and abundance, riparian
vegetation diversity and abundance, benthic macroinvertebrate diversity
and abundance]. A narrative description of the assessment methods and
supporting tables will be provided. For some measures, the assessment
approach is based upon a common and widely accepted method that
utilizes a universally acceptable baseline. For other measures, the
baseline is represented by local reference conditions. In those instances,
the raw data and basis for the approach will be defined.)

Table 3 - __. Values of Bank Stability in Riverine Reference Areas
Table 3 - __. Descriptive Statistics for Bank Stability in Riverine
Reference Areas

Table 3 - __. Values of Substrate Composition and Mobility Riverine
Reference Areas

Table 3 - __. Descriptive Statistics for Substrate Composition and
Mobility of Riverine Reference Areas

Table 3 - __. Values of Large Woody Debris in Riverine Reference
Areas

Table 3 - __. Descriptive Statistics for Large Woody Debris in
Riverine Reference Areas

Table 3 - __. Values of Selected Fish Population Characteristics in
Riverine Reference Areas

Table 3 - __. Descriptive Statistics for Selected Fish Population
Characteristics of Riverine Reference Areas

Table 3 - _. Values of Selected Benthic Macroinvertebrate
Population Characteristics in Riverine Reference Areas

-~ - s - ~
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Table 3 - ___. Descriptive Statistics for Selected Benthic
Macroinvertebrate Population Characteristics of Riverine Reference
Areas

Table 3 - __. Values of Selected Vegetative Characteristics of Riparian
Reference Areas

Table 3 - __. Descriptive Statistics for Selected Vegetative

Characteristics of Riparian Reference Areas
3.2.3 Stressor-Response Profile
(Text to provide a summary of the stressors in each category including
description of observed ecological effects [field studies] that will be used
to evaluate potential risk/impact in the risk characterization.)
Brad/Trudy/Don 3.2.3.1 Chemical (this section should be brief — should refer back to
section 3.2.1)
-summary of stressors

-results of field studies/surveys

Dana 3.2.3.2 Biological
(This subsection will provide a narrative description and table
summarizing the biological stressor-response profiles.)
Table 3 - __. Summary of Biological Stressor-Response Profiles. (a
conceptual draft format for the table is provided below)
Table 3 - __. Summary of Biological Stressor-Response Profiles
(conceptual draft — values are fictitious)
ipphc“‘b Moderate | High
Habitat Measure Little or 1}30 Level of . Level of .
and Degradation | Degradati | Degradati
CSM on on
Unit
Riparian | Macroinvertebrat | > 11 species | <11 and > <8
-CSM e Species present 8 species species
Unit 1 Richness present present
Dana 3.2.3.3 Physical

(This subsection will provide a narrative description and table
summarizing the biological stressor-response profiles.)

Table 3 -

conceptual draft format for the table is provided below)

—_- Summary of Physical Stressor-Response Profiles. (a

Table 3 - __. Summary of Physical Stressor-Response Profiles
{conceptual draft ~ values are fictitious)
Appll;cab Moderate High
! Little or No | Level of Level of
Habitat Measure . . .
and Degradation | Degradati | Degradati
CSM on on
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Unit
Riparian | % Bare Ground <22% >22% and | >50%
- CSM < 50%
Unit 1

4.0 Risk Characterization

4.1 Risk Estimation (describes nature and magnitude of risks for each available line of
evidence)
4.1.1 - Chemical Risks
4.1.1.1 - Single-chemical Toxicity Data (evaluates both internal and external exposure as

available data support)

- Fish (Don)

- Benthic Invertebrates (Don)

- Aquatic Plants (Don)

- Amphibians (Lisa)

- Soil Invertiebrates (Lisa)

- Terrestrial Plants (Lisa)

- Microbial Processes (Lisa)

- Birds and Mammals

External Exposures (Trudy)
Internal Exposures (Brad)

4.1.1.2 - Site-specific Ambient Media Toxicity Tests (Don/Brad - much of these data may
already be incorporated into section 4.1.1.1)
4.1.1.3 - Site-specific Biological Surveys

- Fish (Don)

- Benthic Invertebrates (Don)

- Aquatic plants (Don)

- Amphibians (Brad/Steve/Trudy)

- Terrestrial Plants (Brad/Steve/Trudy)

- Birds and Mammals (Brad/Steve/Trudy)

4.1.2 - Physical/biological Risks (Dana)

4.2 Risk Description (AKA Weight of Evidence - summarizes and weighs available evidence
for each receptor group - by location and habitats within that area)

4.2.1 Fish (Don)

4.2.2 Benthic invertebrates (Don)

4.2.3 Aquatic plants (Don)

4.2.4 Amphibians (Lisa/Steve/Trudy)

4.4.5 Terrestrial plants (Lisa/Steve/Trudy)
4.2.6 Soil invertebrates (Lisa/Steve/Trudy)
4.2.7 Microbial processes (Lisa/Steve/Trudy)
4.2.8 Birds (Brad/Trudy/Steve)

4.2.9 Mammals (Brad/Trudy/Steve)
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4.2.10 - Summary of risk characterization by location and habitat type (this will also
incorporate all of Dana’s physical and biological measures analyses) (All)
All 4.3 Uncertainty Analysis
(This section will describe the uncertainties and limitations encountered in
each of the major sections of the EcoRA [i.e., problem formulation, analysis,
risk characterization]. The uncertainties and limitations will be discussed
qualitatively and where possible they will be characterized as to their
potential over-all effect on the conclusions [e.g., may result in an
overestimation of risk or may result in an underestimation of risk]. Sources of
uncertainties and limitations may include, but are not limited to, the
following: availability of data for specific media in some watersheds, quality
of analytical data, availability of information concerning biological and/or
physical attributes within a given watershed, lack of site-specific information
on exposure factors for representative species, and assumptions used in the
quantitative and qualitative estimates of risk.)
4.3.1 Problem Formulation
4.3.2 Analysis
4.3.2.1 Exposure Characterization
4.3.2.2 Ecological Effects Characterization
4.3.3 Risk Characterization
4.3.3.1 Risk Estimation
4.3.3.2 Risk Description

5.0 Conclusions and Ecological Remedial Action Objectives

All 5.1 Conclusions
(This section will describe the conclusions drawn from quantitative and
qualitative evaluations of available chemical, biological, and physical data
for the Coeur d’Alene Basin based on a weight-of-evidence approach.)
5.2 Ecological Remedial Action Objectives
(Remedial action objectives are broad enough to include FS linkages.)

Brad/Don/Trudy -Ecological Preliminary Remedial Goals (PRGs) for Chemical
Stressors
Dana -Summary of Ecological Status Ranking and Ecological Goals

(This section will summarize the linkage of the ecological status
ranking and ecological objectives to the FS - described in detail in
Appendix E..)
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